Introduction
There is increasing interest in the development of gamete banks for embryo production by in vitro maturation (IVM) (Pieterse et al, 1991) .
Cryopreservation of oocytes and embryos has been attempted by vitrification (Rail and Fahy, 1985; Nakagata, 1989) . Vitrification is the solidification of a liquid by an extreme increase in viscosity during very rapid cooling (Fahy et al, 1984) . The solid, called glass, has the molecular and ionic distri¬ bution of the liquid state, and thus avoids the potentially detri¬ mental effects of extracellular and intracellular crystallization. In addition, the oocytes are exposed to a range of temperatures from 15 to 0°C, to which they are particularly sensitive (Heyman et al, 1986; Parks and Ruffing, 1992) , for short periods only, as high cooling rates are used in this technique.
Successful vitrification has been reported for mouse (Rail, 1987) , rabbit (Smorag et al, 1989) , rat (Kono et al, 1988) , pig (Rubinsky et al, 1992) , ovine (Schiewe et al, 1990 ) and bovine (Massip et al, 1986) embryos and for mouse (Nakagata, 1989) and pig (Arav et al, 1990) 
Materials and Methods

Source of oocytes
Ovaries from cows and heifers were collected at a local abattoir immediately after slaughter and transported to the lab¬ oratory in PBS medium (Whittingham, 1971) (Brackett and Oliphant, 1975) supplemented with 1.9 mg caffeine ml-1 (Sigma). Capacitated bull spermatozoa were pre¬ pared from frozen bull semen in straws by the method of Fukui et al (1990) . The (32) 9 (15) 17 (26) 19 (28) 6 (8) 10 (17) 10 (14) 6(10) 7(11) 2 (3) 3 (4) 13 (17) 6 (10) 
Effects of permeating cryoprotectants
The oocytes exposed to propylene glycol or DMSO showed maximum shrinkage to 68% of the isotonic volume within 4 min (Fig. 2) . During re-expansion, they reached a volume equal to the isotonic volume in 10 min. The same behaviour was observed in the oocytes exposed to the mixture of PG plus DMSO (Fig. 3) (Fahy et al, 1984; Arav et al, 1988) , (ii) use of low toxicity cryoprotectants (Rail, 1987) or mixtures of them (Massip et al, 1986) , (iii) addition of nonpermeating cryoprotectants (Fahy et al, 1984) , (iv) reduction of the cryoprotectant concentration (Rail, 1987) , (v) exposure at low temperatures (Rail, 1987) . (Crowe et al, 1983) . In the study reported here trehalose was less harmful than sucrose. Determination of the Boyle Van't Hoff relationship for both sucrose and trehalose produced the same regression line, so it is possible that this beneficial effect could be a consequence of its interaction with the membrane (Crowe et al, 1983 
